& jiJi <J 

j h*& c4jJLo 3 jkil h jc£ JJl£ j* jJU 3*1 J> 

c£jl*> -A' 

js\y. _ i_jbNi ur 

(Jb^jLiP-'y j .(Jijill ^jlsJl (J bLiJl 0 j-iJl jjic 

(_£*XaJ1 I ^ jA . ^^a^IaII (^*0 As^l>" Aj^l J^aaO C^aa4 

<Ua*L*I LL 423 ^ ajj\j jl *^~ I? 0(«b ^sll jW 1 jj^* 

* c 

tAjjjVl AjjLdJdAAi'yi jjjjl £4 (J jl I^J yc»13 ^jUU aJaJ jA 

^LLlv-Vj ,OL<kJl j»Jp jU^ <J.^i c£-buJl ^ J -^ 9 JA "k^\*A ^-jSbc Nj 

Ol 1*9 y-A>- jnjUU ^jA }•!£- elpl jA La^> 4i«iJLJi J PJj** 

AXa 4*I (_j JL?-I ^4 J aUI^X* Sfr! jA> JJ^iil 

.Aaaa-LaJIj 4jil v adi'yij 

; ^IsilS"" - A?- ^Jaj bjj j# ^jlbu* J^JL> JJl J JL«aJ! 

* * ** 

(JjL>aua< ? ^Jup £a 4U1 0 <bl^ c5 bjiiL! l>'*5b S i»j li>- ^ ^*il >— i J a 

^JaiJ 4 jjC*M JJb>dl li*>Uajl Jl J~Jl UbL ydl iJLail aJlfc J*}b>- ^ 

.(((^JjLlil 4 j1aJj ^ jb c 1 88 1 aAjo^ Jla3 * * ■ ^ - *■ AjajoI^-j Aaa^ 2 3 CAiJLiL 

a-lJ-lj aLLaJI obb^Jl SjjCmM JJL>»lJl 0jbJ UJbjb £-s^j ^g2>-j 

is ^ y^y* < ~ J jy^ jwUJi (J^ Jj>- 

ji^Nl (J J bfcbj ^x5l *jjC&\ JJbujJl «jUi (iJJi -Ajw t(((^JiJl 

J4»i! UjJ j 3 ^-LAl J,| 
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^L£j ig.\j£}\ oSa {j* V 

^Jlll 4 ^L>^Jlil d^jl^ jJ ^ |^-ALwvJ t,)! 4d«A^«X>- j*^\l£>‘ ^Xaj ^jj 

lL> y\ LL^2Jjj <Lj^lp Aj^^-i 4-Jli-l L-3^ j&^\ — 4**^L**t aJs^- 

jwUj ja ^JLfcJt “ 1 

* 

(1)1* J_)^l ’ (^*1^1 ^OL^Nl Jjo- i «-~*s*^ jwLi) 4j^i) j j/9 yC^~M 

‘ < 2 )(1984) J^jl J-JUJ 4 (^l 958 fc-* to J j-U* ;JiU 

j£ jU J ijiJl a)Lm* J y- <olsT (_j ^juU lil ^*j>J dJUJl jw-iJIj 

.< 3 )(1988) £->lslt 0/ j 

# g, £ 

Igi jp ^i!l aJUI *»*j*)/l <^>l***l aiSUL* (_5 d)l ^jiltP Jjl^- — — 

i>wji ^jJLS\ ^U<j jjl ^ <Lj jiil ojiM ^1 f.\ j?~ q* 1860 -1*j (—■> j*ll 

d)l* ilsJ&CJj .i)\ j&j OL^-Vl ^1*1 4iCjA c ~> jill ^Jp A*^>jyall Ol*l ji Jl 
« « 

«Jjfc d)l (d) j* £jj Jl ji» O yiil Ojil-I c~A*0\ ((jja>- (_AJjj)) ^^P ^Lp 

(1)1* ^Sf- t (Jl_/Al ^jlsJl (J ( ^*Lw*'yi (^jJ^-1 ijlll 4j»j)I\ 

CjL*Ij* 31 ipU c5 ,j«* (^jJI J— J— 1! Jp Up 

Ja«< j (^Jl jil (_^Jl j^p j A;>-^Ia!I (^Jl j-s^all) A-J ^*il iJU.1 ijljlb dXli Jsljjj 
J j^v* ^ <ulp J-v*^- 1* \+P yO^- tJ->-l»xil A^ AaLa£* Ol* J^*J UUjl 

* # 
wpUS’Jj J^>w jJp — Aj-^aj (J^l*ji*i JijU ^j-* li*>Uajlj 

J*>^>- j^Pu yiit d)l ajIa* jl-W»i (J| ^Up d)l* fr WJa — ((UoAUrfVh) 



Germain Ayache (1979), aspects de la crise financi&re au Maroc apris 1 ’expedition espagnole ( 1 ) 
de 1860, Rabat, pp. 96-138. 

.A'jJmj hLpI j 1958 ***** 5^* JIaII i-XA j£*3 ^ 

Daniel Eustache (1984), Corpus des monnaies alawites, 3 tomes, Rabat. (2) 

— 1822 yyt) jis. £*UI OjiJI J OjiLl '£j\j J *jU 1 ill-* ((1988) lil ^ (3) 

.1988 (1 pij tOl>-jJe>lj J5l*“j ii-JL* h-jIjNI LIS' oljjiu • ((1906 
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* ■* * 

a*«* 3 jL^.1 Cj^ (J^-LvwJij^ 4 L*Aa> l^b^*l j^.^S" ^*wbll O^aII 

^^jkJJI ^JLlJI dJLJl a4-U> J jL 4 If" t j-i^p £-UJl 0 jj$\ oLuivvj dib 

^j]ojj .Ajj&JJI aJUaJI C~a£>-1 1860 >A*j 3 >jOiL/» AjI (J>i 

0'^L»-*Jl fbl jl^J ^«i<aall diJl c£*i^ 4_— >*3^ Jj>- JIJ-*Jl jj^Up 

aJu*L* ^ ( Jj»XJ (*" 4 Aj _ y*ll aL»j*J| a*JS ^Ui^-I (J J^UJl AjI *^h 5 AjU^-'bh 

fi 

^JLp £*<ll5l 0 ^SJl cj '^ , ^*3kl !■£* j & Aj»ULJI A»jNl (_j Aj^bfcJl 2 > ^jlJl 

Avail! ^Jp A~x> AoLj (^| J ^UaOl Ob JjJLj 
^ U*>Uaji AjV\£?-l JT ^liij tAjjjJ A*j ob 3,iL» 0l£" I® Ol -Ouaij 
5JL»jtil a«JI 01 IjoIa* 3 ^£si v ) j*bl o Ljjl <jy. *b*0uJI aJ j~~3\ 

: ^jbblp J*^>- (j^* Ajf.1 ji A-J 

•cfy* 1^64 S-l-tol 4 ^-IaJI |<->r«/3"ll (1 

.>Jyi (2 

^JiJl ^Lp 0L*^r ^Oaj c^iUaxi'i/l ^jbll jUs'Vl Ul* cjj 

A..,^iSl AjJjLi! A^-jiJl jOj A-i Jjl>- ^OJl (1 869) OL?" Ji\ Xs- -L*^ 
o'yjL«J 4(1 766) a))I *X*P ^ -L*^- .LgP (_j aOp l* 

ac j^- dA*^/^b*jil sOa Jsj^j aJI ‘ (1 869) <_£«0LJI l)^^“ A-*»^» 

(1881) ^*-^-1 (J! i^r^J Oljiai 0L»*Vl ^U! t-^ill 

aJ i^s£j ^ 10a Oi Ai>jj 4A«w;i Li 3 jij jjjt # J& <J 

.illjjl W-J jilt L$> Jp ^sil aJUI A^jlv 5 jJJ I jjii ^L»xJi 

c 

AjXaJIj yb.(j Aj^lvaiVt A* jVl 0 jS" <J l _/'br c ' OL * jSr u^ij 

.OljjaJ AX_)f: AlaJ^* 4-j^iil L^i^P ^il 

«corpus des monnaies alawites» ajLST J ^LLk^-jl J-dli Jp juj — 
OL?' Jl JLP ^ JUj£- 4i?JUv- JI4P J ydl Lgi ^P ^xii ((iJlil a* jSUi 

Ubl ^1 aJUI uU>U 3 >J 4(^1290-1276 / (*1873-1859) 

AjIJu (j aJ jlJlil LJUp AjjbjJl j jiJl j.bb>-l 0 l ~r’ 

^jiJl ®0 a Ol a^a aJaai jbOlj 01*“"- jJI *Lj^ “L*^ 

01 iJuS" If th&aurisation jbsTNl Jj ) o j& aJ-U« a1^~ dJ y~ 
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. (■ 

JlAj i 4j yS 0'-La*J j_j __ 4_5^5— ~Jl l-b* (_5 — jt-*bj< Oj^”' 

^Ua-^jt Ujy4 j i jjjJb i— iy*j 0&" 4jl <jo- <j A.,,raaH .> y3 I jOu 

a-j ^*JJ i ^ aJI f^-3 jy*~*~* a*jL*0 3^*3 

tl 860 j j3jj yy (3 £*-x!' 4«fL*p (J LjL* 0 i3i ^Jb* ob*l y 

AJ jiM ^»Sl 0 ^pj) 4.</a ailj a»»»aJJ1 jJ^IaLI $S£- Jjlb s«b*j 

a*-aJ' y 5^4 oliL £* cU j^aJ -Lj-U La Casa de la Moneda J,} AjS'" ^il 
.LjLoi'y (^> ^*1' ^sJt A*y,a]\j a-~*JL!' jj^UuJJ aJjl*11 

^ (-*13 1 1—1290 / (*1894-1873) g?V M* J j 

1873 (j-* «-'»bj' AOapJ' a*J» dJaJjl aJ.Ip 5 jaU? ^p ^Uiv-jl 

Ob Jjaij (1875 — 1871) ((taU^j)) a-saa!! j*j>-Lp t-sbi^S””' <3[ diJi 
1 878 dtt b* ajI 1 1 876 y aI-UjI y>ya3~\ <Jp S^AlJiJI e-bj- J\j 

.y j*i' y s-L^-' 2y3\ £jy~ ^Jp- _3' a«Aa Ab # y 1 8 84 j 

LgJaj ji j y ^*ll bgi y .^xll AjAaJI OljL*jM y. y\ja^j\ d^.X>Oj 

t t . 

J y- A«_£/» £j b» j1a« J • 1 860 L»jl Oljy li jdL« j^P J^Ob 

i3jVl oLibijVl J_^"j 1881 Ai** A3 y ^*5b s <?'yi)) 

—• * 

Demachy di'-bi' ^4tc 0'S"" ^s)l «u*b ja!I iibj'yi JWj ajUj a*j\1' 

• Allard y y^^>. Seillierej 

0^ <_£0J' ^QaiJl (J( jiil -XaJI O' Oj^j ^Ua-* j' jy~. aj ytyxij 

A;ll*Jl AjJLaJl A-i jiai\ 0'j tA-^-jl^- J j*\y jJj'Aj Ji\j A^L^Vi sJplai' 

Jvb>- %90 AjwLaJ' Ao-aJI Ob JLiUoj ^*^bs<s^U Aj' (i 

o'-Ap 1881 aj j j .i ^a l' ijii' 0'j — 1873-1844 — Oj y^b 

C-jjjjiJl (3' Jj ^ jAaJ' (3[ ^ 1^0^?' b *J A^JLj jCJU (JpJji3\ 

. Aj^-jlil-l 

3 4 )o jidi J i jaJI <UL*« ajUS" <3 l»' OJlill jw^ll 

j>0ilj )&>\ <.^\ jjfi\ i-^.y. O j-iJ aJLL 3 lit j+s- ^jbT Liibi L> yu (4) 

.1988 c-iP 28 ^jb 241 >J*j 1988 cbtp 21 £jb 240 u^UlJI 
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4jIJu!I JLl* lil .^Lp Ob^- -Alp ijj li a*jS lj-ft jLipI C/^^J 

SjIpaJI JLjljJ A**J> jJUP ^•-'Ul 0 Jk it 3 30*^ -5U/aI»Nl (J*)b>-I Ol ® (j-* 
i-LPljJl O^bLil Aili^j 1 ^]aj COlS"" AjJLaJI A»jVl jlj (IjjjI £* 

A*j^[l flJlA i_. - jL-0 ^TjiJ l jOUp £~“l^l 0 ^>-ljl_) 1 844 0^ 

j jaIL AjJJbji ^Jajijl J>\£jj (^J^ll J^ljP 31 

• l£j^al)I (JiUiJl 3 

jL^N lil LjjIj i jJuil k_-> j-z’j ^^Pj 

■S*>Ul Ipi Jp ^1 A»l*Jl kS Jai\j IgJaj^j J-*l jP 3 Arf jiil aL-*J| 

,5jaj Uj j L J^iJl Oji^l £j 3" *— •;*•*' Olj b~*'lj~ < 'j ljp\p^lj LpL^al 

c. p 

j>- 1j j a^I>bJ! .a^JLJl jy$* J>ij Aj JJ iJ! ^jaiJl OUil? ^ 

.AjJ-iJl apLl^lSi 



p p £ 

Jj»j <_^> ^iil L^j ^p ^iJl aJUI a»jNI 0 IOaj C— *-^5 ^xll jwibixil lil ^«-p ~^*ij 
OS”" oNiLil ^Uijlj 3*^*^ ( jj_y^l 3 j a^»*JI jj^ j^p Olj (1860 
^aiP U>^* l$I ^ lil ApO Jij c 5*A<LJI ^HiAl jL^I 3 jj 

Jaii b\^pl <J>^s<aJl aS"^ I p£ <J jlaJ If .a^Ip^JI ijiJl ^ SjiLaJl 

0L lil Jii^lj ;<Ll>-lJijl oLlaAiL a5" «A& Aijjj aj*^-aJI Oljjl 3^ 
^sil ^jaJiJl Ol jjl la«^aJ U^ y* 01 (j^ 1 ? A>^j«iPal' i^iJl 

Aj^j-^^1 JjaJI 0 Ij J^2j U^'^' bL *j^r jl J& 3^0 
U*>ljsul ((1881 ^^a\j) J-> Ao jAil ijiiJl A^_J A->ljjJ L^Li« l* jb(pl 

o ^ iil aJL*j»JI j^AwU s-ljj cOlS^ ot*l 0ji>0l Olj 
^ JL*Xl J>\ Aj^ '^ a 4jJ c^iSsJl ! oU y~~A Aj*ilj 3 (^‘AaJl jL^Nl 

4aj j ^iJl (^«^1 (^^aJl ( *^L M aj StU^ 

C^JLSJl ^l^’-H; Aj ^ iil aL»j»JI 4»l0jl 3 C^AJl OJliJl ^ ^ (cJ jjOJl) 

£ P 

C-jIS" 31 J3*^i (AAJtO’ CJlS^ Aj yiil aJu*)I Olj J jiJl Ji 

.Ol^iiJ i^J y- A«l Jt- jUl OjjL>»J A ji 
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JJ^dl _ II 

« f- 

jJp i4*]aS 1 1 ^Jp C~£ Cf* 0^'y s ^- 

.£» 1 

& * 

^jfcJ 3JL Joj iSy^~ c... w . </3> -l t J,jVl <u^JL 

^jlii iaii ^k*J 4ij ^ 3 5 )Methode d’analyse par fluorescence X 





: (Analyse qualitative) 


a*Ip 


ivJJ d- 


jU 


JLp 


Lp^y a$p (J 1 855/l 272 <l*w dJ-** 


1 y^X^- 


Ax]ai 


(1 




.^Ua ^ jl^ ^Jl 








4*p 


(J jjjUj 188 2/ 1299 ^ dX*“ (*-* (— iw*j 


: 4-yLai 


A*Jai 


(2 




.'J jVl ^1 








wL^P 


y *^fp (J cl 853 / 1270 au* d»L“ ^y.1* 




Wai 


(3 




^ 0U“* jJl 








^ -Lk^- J-gp (3 tl86l/l278 au*< 




4j 4ai 


(4 




,0L^“ jJI JLp 










3 6 >? 1640/1050 JLl, dJL, 


: 


4j*]ai 


(5 


JLp 


i$^y AgP (J 1 839/l255 au* d3~» ,_y4* 


* ym\£ 


5jvLa» 


(6 




.^Uua ^ OL ^ )\ 










■ (_jwUv- -l$p (J dJ-*** 1786/1200 au* dJ-»* (_y4j 


I y**\£ 


<*Ja# 


(7 




. 4 JUI JlP j) 








-LgP 


(3 Jab^j 1834 / 1250 y j*p 


• y^X^~ 


A*JaJ 


(8 



.^UsA ^ JLp *4^y 



jU >^ (j 1985 4 i *-< o^Liij yiyi ® jOj # 4 * *—■ ( 5 ) 

US" yj ^JaiJI ‘—■4 (J 5 ^" (3^ 4 »\£aI Iw-. ^ jl j .<wJ |*>-bi.l jfejlJ J_)>- 

. SJU 4 i-ijJi gw 

. J^JLj ^hJLaJI ifC& a*«^ o v ' ^ J ^ i > ^ 6 ) 
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• 1612 / 1021 <-*> (9 

-Lqs^- ^wL^p -i$p J 1777 / 1188 <— «> • ^4^* 4*ja» (10 

.<&! Xs- 

iS'^y > (J 1870 / 1287 <eu« (iX^< • 5 — -«wU^ 4_*iu 

.01*“- ^Jl -X.P x»^- 

(_j <X~> j-X A-^uiJl AjJJLJ! ^jiPaw.; 4-oliJl ip 

I jl*Jl JL^*J! 

.1702 / 1114 Ai«- 4JL- ((j*-» j^)) : ij-iai i4ai (1 

.1767 / 1181 i^~- 4JL- : \Xa» i*]ai (2 

.1838 / 1254 4^ jt-* ; i~4ai A*]ai (3 

.1868 / 1285 *i- ^Uj dX* ji : i-Oai ajX& (4 

.1854 / 1271 *'-w< ; <u*vUi- (5 

.1855 / 1272 au- OljJsco dX> jj-i* ; a>-« 1£ 4*Jai (6 

.1871 / 1288 ( j^LL 4 -Lvu (^r*4* I (7 

; iJL ^]aj oJl* J3^- f 

L’ analyse quantitative en microscopie electronique £ balayage (7) . 



L’analyse quantitative en microscopie eiectronique & balayage consiste a determiner la (7) 
concentration massique des constituants d’un point determine d’un echantillon. 

S-LUJ' L 9r jLTj!Al oU^Las^l iJU4l djUtSl' jTy: flJUS : ~ C 

.1991 — Ljy — j 3 jy. 
C.R.I.A.A. Universite de Bordeaux III - France. 
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5 1 JLwUdlj J 



Jl_J1 0L£, 


dL-J! S_u- 




4*kaJ' 






1855 / 1272 




01 






1882 / 1299 


cJwaj 


02 






1853 / 1270 




03 




<? 


1861 / 1278 




04 




<? 


?1 640 / 1050 


ijJ* 


05 






1839 / 1255 


(j-ii 


06 


I 1 


? 


1786 / 1200 


A* 


07 




Jsbj 


1834 / 1250 


(j-ii 


08 






1612 / 1021 




09 




? 


1777 / 1188 




10 




u-L-* 


1870 / 1287 




11 




o*v 


1702 / 1114 


((jf* >>» 


wm 




<_r^V 


1767 / 1181 










1838 / 1254 


(►*>* 


03 




o- u 


1868 / 1285 


r*J-> 


04 


II 4Pj^l 


? 


1854 / 1271 




05 






1855 / 1272 




06 




OljJaJ 


1871 / 1288 


A* 


07 





', 4JI2JI oUa«il JJUJI Cj 4 -^Jl) 

(Cu) ^-UJI : (1855/1272 ^ **W» - 

(Fe) JOJj-l Jic \j-j coL-^ 1 (Zn). ( pb ) t/^Aj 

(Ni) j£J> J* fj W (As) (Sn) j.^1 Jlj 

.(Traces) (Sr) f j- ~~ J j^uJlj 
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olup jjjLj j^p jt-^ji i_ fl v*') olill Awjaail __ 
(A§) 4 <p a l l , 4-Jl^jl j*p\j**J* ^jA o <—.-»■». j . ( (( i j~i AajJ 1 

LA jJu*«p ji j^S- L /’Us> ji'j 



^ Sjs-T s-—^ O^So'j .(1853/1270 ^Ji) 4ilte)l ^UlaiJl — 

JSsjJl JAJ £eJ jjJlj UjJjM AjLjwS CiiJjjJlj ^U> ^UxJl 

(Co) JaJlj^3lj 

Oj^ tw —- uj Oj^Sj .(186l/l278 ^pli) 4 *jIj3^ 4*1iaJI — 

jj-UaaJIj ^jJjA-I ^ja j tiiJjjilj ^L? ^Ls^J! 

, JdJlj JlSs-Jl ^P 1 . 

^sU*5" ^kJjjJIj jSLi.3 J 4*JaiJl 

4*aa!I J^f- j\Pj JaJlj _j ^J^^illj tiljjjl \^j ca-x^L^I 









^l^JI ^ jjSsi j .(1 839/ 1255 4~ol—J' 4*JaiJl — 

< r ~^i ^tJjjJlj jJ-LaaSIj JjjJ-l -b^-jjj 4 wA~»I j*p\sj&' vjJlj^Jlj J 

. 4-*JIjJu5" iajL »w? 

o jj . (= 1 7 8 6 / 1 200 ^*1 ^- <L*jL~JI 4*JaJLSl 

<• 4jL**/> jtpixxS' $ li. LijJlj j ^b^JI ; 4 JUI 

I ^ ‘ ^ ^ J*** jl^ -lajlj ^ 

V-L-Sfl ^U)l ^ j£iaj (1834/1250 ^Ji) Ju-lill hbJl\ — 

^j jjh\j j).x^aii 1 4 JjwL 4-I j ^UxJI : <LJUI 

.iw-jl^i^” Jj^iwJlj ^ J tA-a^w? 

(j^Us ^ 0 j5^jj .( 1 6 1 2/l 02 1 i_r^*) WaiJl — 

^tJjjJlj jjXaa!! 44^L-1 j*p\±j& 

. 1 . ^jy W j i 

' j ' P '-t' (j ^ .(177 4 / 1188 j»-*j^) S ^piUJl 4*JajiM — 
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y>\*P J>\ yj t^waill ! wb*-lj 

.^JUuT 



j-^>Up 5j*^j ^ Oj^jj .(187 O/ 1287 (_r^*) * _/*■*■'£■ 4 *J<ia!! — 

£vJjjJlj jjJ^SlAitj JjAJ-l yj ‘ vilSjilj 



,jLiS" ^ j2*~j ji+~} \j i aXjuX j-^cjS" 



oUi^-tAil Olo| 4*9“^-^ Oli ^£j £&- 1 JJLsxill y U*>\Jajl 

: M 



j^Lail ji j c_~~j i j*Xj Oti j£ll ( jJl> J^- 1 1 J 6j 1 pij ^JaiJl 0} — 

'_ ^l*jl jS"" C-*li D A^»jjl;. AjJjuJl ^JajlJ! #JL& (J AjL^j^JI 



( j^*j i jS - " j JjJ^-1 yj i A~-L-l 






cjlp jS" jJ oli j*3>\±£- aJ*>Ij ^ otASCliJ 8j 3 jt->j — 

Aj*>\j ‘ : yX*X> yj i <tX>j>\j ^Ls^Jlj 

. ^ ^*-**<*J 1 .J^Jlj 1 - 1 ^ * • “ 



,aJI*J1 a-^JI ejti CjU i _y j U 1 1 j 7 j 6 j 3 j 1 d)^ Ji>-^Aj 



,<_-jl jJuilj Ai^csiaJl CjU jSC* (j 2^-Liw» 7 j 4 j 3 ^Jaxil — 

.9 J 8 (jCwjaali A*— uJb ^U-l i) JjA^l •X£ __ 

1 jX\>- JOJbU ya^£- JX- <L~y>~ oj~*SA yaj[^z>- Jl*^- 5 j*-*j Aj-XaJI A*Jajjjl 

Jix!l i^j jjjlj y>W> y[>cX\ y JS" t-Jl*- AJlf- jj v*^ 

* e. 

y a ' s ' cli 6 ^J^J ^3LiP 

« 

. (^oLisS - '' <LsIaji]l j+.&IS' A-oLiiX^I 4 jLs42j^ 1 <i^^l 



(Sf ?£- 1 C(1 0 j 2 (^j) ^o»jaAMj (jLo L»_j 

1882 / 1299 AUx Jdj4i 2 J»jj AxJfljsJli i A-»-£4 ol* 

A^aiJl ; aJUI ^s<3L*JI y o jyS' i) 

Jjf- chilli y . Avails- A..^a> A^la# C~~~J 1(^1 l £ I 
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Ajjl ^ 1 .^ . U ^lll J 2 Q dll 

VWjsji ^u ^*T inJiiJl ^ Jiii 0^0* 1 774 / 1188 

.i*_JLi5" ^1 JjuU-lj ^UxJl * 4 jL*v> v_.., j^\jS- 



wiS^ JbJl^xi!l 1 ~< . \s *j AjjliJl ap a^»vJIj 

.(_^j*yi Apj^^i jji^ olj a^» jj-* 

cJop' ;1702 / 1114 iu- (jisS’ly; di- «^j:») : (1 j*ij) vi* 

I aJUSI ^obuJl t^ujadl ^ (jcjaiii <J tijjysM JJUxJl 



PM 23 
plage 1 



J^* 



% 96, 194 — 4-^iiJI (Ag) 
% 3,806 = (Cu) 



(PM 23-1 ^J\ > Jl) 



PM 25 
plage 2 







% 98, 069 : A^aill (Ag) 

% 1,274 : (Cu) 

% 0,65 7 : «bAJ-l (Fe) 

(PM 25 — 2 J\ 1 ) 

4*JojiJl 

•(3)2^1^; jyA J&\) 

1767 j 1181 ^S"\jS — (2 j*3j) 4*Jsj 

^Jiil) ( 8) %90 <*JajjJl (J ^S "" j <u*«j 0l o*)LL>«JI 

.(PM 10, PM 11 : 4 J 3 (»ij ix?)\ 

^a\i~\ iw - . —J l; Jail Ula4X?-l t oL-jLj <JaA i_jL~“V (8) 

. (4., f3 dH ) ^*l**Vl L -» - t C jl L 
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Js*W"M if'iy J^p 1703 — 1702/1114 ii-. 

1 pij ijye 




(1 1703 _ 1702/1114 2L- jS ly: uy ^ JJ* 

PM 23 — 2 ,Hj 
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1838 / 1254 [♦-* j>5 — (3 ^ j) 4*Ja* 

I <L5Ul A*j ajS\ £r)a.M £jA ^cjaij <j JJUxxil 

PM 2 

(5 f- >1) : J p\ JJUdi 

plage 1 

%95,458 = 4 — S^UV (Ag) 

% 4,378 = (Cu) 

% 0,155 = (Mg) 

% 0,008 - jj — l&i (Cl) 

, , PM 4 

(6 ** 

plage 3 

% 9 5, 8 64 = 2 — , 'a al l (Ag) 

% 3,480 = ^L^JI (Cu) 
%0,223 = (S) 

%0,432 = (W) 

V-A -1868 / 1285 a^m ^LL cSJL-* : (4 |*ij) **ia* — 

^Jajl) ^4 . /ga l I aJIp j O (PM 12) J jVl 

.(PM \2 1 

: aJUI gJldl Jii i(PM 14) ^liil JJL>^il L.I 

% 9 5,4 5 9 ■= i4aiit (Ag) 
%4,359 = (Cu) 

% 0 , 1 8 2 = fji jid\ (Mg) 

(PM 1 4 _ 8 ^J\ J*\) 

aJL»-$vJI i*l*Jl sq JL Jaii Ulai^-I t8 j»ij <j (9) 

« 

.AxjaAll ^ 
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1854 / 1271 h*. dU ^ = (5 ^j) — 

: PM 26 * 

% 88,625 = (Cu) 

% 6 , 1 9 1 = (Ag) 

% 3 ,595 = jjJUoiJI (Sn) 

% 1,450 - dlijJI (Zn) 

% 0,1 99 = (Fe) 

(PM 26 — 9 J&\) 

1855 / 1272 aju- 01 jki tl* ^ : (6 ^j) ^=5 — 

: PM 27 * 

%7 1 ,713 = (Cu) 

%21 ,325 = )\ (Pb) 

%3,802 = (As) 

% 1,568 = >UuJI (Sn) 

% 1,3 17 = iiAijJl (Zn) 
%0,2 1 2 = A>-bU (Fe) 

(PM 27 — 10 ^ jJl >i') 

1871 / 1288 aju. iL. ^ = (7 ^j) v-l* a^5 __ 

: aJUI oli jp JuiT PM 15 * 

%78,979 = (Cu) 

%4,087 = (Sn) 

% 10,799 - (Pb) 

%3,660 = (As) 

% 1,392 = (Cl) 

% 1,083 = viAijJl (Zn) 
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(PM 15 — 11 p-jJl jjail) 

SjJLiiit ^Jaa)' JS" Jl <Ljlill 4 P <OjU#M C-^jI 

3^ ((1881 ^*^-*^|)) (J 

• %98 31 J-vflfj %90 t-ifc £ j 4~~i i} S 4-^aiJi <_3 JJUlLlj 
.%4,378 j % 1,274 ojj* ci ^UxJl <L**J £* jl If 

^aJaaIJ AjilSsJI UajmIp OjLspI <U-*ujl o«Xj~ ^«»Iaxa)1 

6 1 0 j»Jj Waiii <u~uJb 3j^ 4 Pj*j~ 1 JjTj? ^cjLuM oijkj .0°)<L«^aill 

<Ljlp ^)S "" j 4.^0 4lj1 .XjP .l^P (3 iJL~Ss^ 

.4^2aJI 

uyl* jS ^-Uxjl jS" j> <L**J il)l J z>yk> ^JaiJt f j,a y&£-, 

£- M t^/sU^jU Ijy ta^j Ja>-!>Oj t%88,625 j %71,713 
1271 ^ 6 j 5 >1) %2 1 ,325j %10,799 o* t» 

% 3,660 ujj L» OjLiJ i>_— ^tJjjU IjjJ t(1272j 

;%4,087j % 1,568 u* U y .J^!\ f j C j\ySj .%6,131j 

— 1272j — 5 j«ij — 1271 (j~ii) yc*}ai J jj ^jj3-l Jatjj If 

• %l,450j % 1,083 uy L* dijjil v*^ ^Ar^J t(6 (*i j 

; ( J *^ 1 (j_r* 

3 ^* 4-j ^*11 4jUai!1j «LJ.X*il aIx^JI iL**>Lw«i 3~ll^*fll 01(1 

4-J SliS" i Ayaall Sjlp i^_wJ ^Jp JsIaA-I 3~**~'*'i ^1 1 1 8 8 1 
klLi-N Ur Jii'jj % 90 .Cj*>Up U < 3 ytil jlaJI ilx»| Jp Sj^li 

,4jji aJJjk aJbS^ (3| 4..,?aaH o jiil 4 -UjJ! iUi^l 4-i 

<JLoU^Ssr^ Cfci* 4-ulijl 4P^&^( Utf ^ ■ / °“*~ ^ ^JaaJI 34^ ^o Lj (2 

4^»Ia il^- Jl Sj>;5^ J -b»-l 0 oU cJ-t 

.4^»Ia <U-Ui 4jwbc» 4JU^" 3^ J 4 ( j^>lvS9jJJ 

31 iiL/’^L; Jp C-j^l *ijy£ oLUp J*Ap ( 10) 

• %99 4., a« ll jS^ y (j^iJ ^sll i.U>-jJl 5 jJL>-3' 
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**!«.• 




J^tfl Xp 1703 — 1702/1114 iw uy> pAj) 
2 pij ijj* 



(1 j) 1703 _ 1702/1114 h* jS\jt_ u ^ ^Aji 
PM 25 — 2 ,*ij 
204 



zr?. 



• : r- 



■it 
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v. 



V* 



# <" 



ft 



SV 
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St 






xv! 






^ y X# 1703 - 1702/1114 Si- uy 
3 ,*jj 




X-RRV 

Live: 


100s 


Preset: 


100s Remai ni ng: 


Os 


Real: 


125s 


20* 


Dead 





(2 ^j) 1767/1181 Si- jiS'ljC uy JJ* 
PM 10 — 3 ^ 
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X-RftV 

wi Vi! 1 0 0 S 

R.eij.11 1 25 s 


Prtsets 100s Remaining: Os 

20 D eao. 




n 


* 






1 

i 

\ S Zt Z H 

■»“ un. uw rX^jUJL.Ji J . 


: -.0 5.100 keU 10.2 > 

*S= 4K ch 265= 204 cts 

1EM1 :PM1 1 PAM2 PLAGE 2 



( 2 (*^j) 1767/1181 4>u<i Jp£\j£ 




(3 ^S) 1838/1254 JiTly: 
PM 2 — 5 j*— *j 
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(4 |*5j) 186 8/1285 Js^ 



PM 12 _ 7 ,Hj 
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(4 (*ij) 1868/1285 aa** j <& 

PM 14 — 8 




(5 pi,) 1854/1271 fc* ^ 

PM 26 _ 9 ^ 
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(6 fa) 18 55/127 2 *-> > * jJ» 

PM 27 _ 10 n-»j 




( 7 ■ (*ij) 1871/1288 4 /^ 



PM 15 _ 11 
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1854 / 1271 J A*k5J' a^ fib Oo*ll 01 (3 

b^L 1855 / 1272 Ol>J W ^ ^ j^ 1 o* 

.j0*l! J*y>' jiU* iJyJ Jp Jo* Uftj cOl^JI O-P c^V -H* <j 

j 5 — 1 Ok U) : a<L*o> v-^e <U ^1 ( 4 

oLUii' d>^' Jp Jo; (OjJo j* P, P.M) j' (^' 

^ ^ .^' 1 J Js J1 ^iL^NIj ij*J j-*sU*i' «OA tA^. Jl jji (J aU*I~*1' 

Oil*-* 4j . vfl jj 

: (1881) lSASJI £j*ji 3*1 j3 — III 

; aSIaS.' oJla aj'ju J ®U>- J? (^oJI JjL^JI »l*j <ajjc^\ ^JJUt-JI Jp ?U 

9 1881 ii- 1*05; U>- J* 

01 Iftili* A^a jki J-iJj cA*Jjiil A> jU#" 1 ' JjU»i!1 A*0U- Or* Oil 

- j j,\b 0 1_j a*U ijJutjj aJo*-* aIiS* ((1881 Jy 0-1-U OS' 

.L Jy / £jUU aAi^JI «Oa oujy 

^ Ja ,J,1 L*»JJ ^oJu" ^*>UsNl ^^Osj-* J_y~ *0. ~=-J^ ^^11 jw’UJl oi 

: t j\xlis-'>t» 

J* U^JaJl 1881 3U- AiP jlpt gjOJ' l(^OiJ.i ^y^jh gjs 01— 1 

A) C~~S" (^oil J&J iJl Jl (J>}r* y>^ J^> 

JlON jJUjJl «0*i cl^U-L. Jaf^-ul ySl I ji*J J t^aJl ^l*^Ull eOA 
Oh UjU OS' t^iJl ^1 y^> 1 ojl" V'j us*-* i/=j^ -A' <i V' 
J-*lo O' <w^- kiiJoAi ,LJ y lf«*1 j Jpj Aj jjVI AjjLjC^M' cS^'j Vy*^' 
J*>Uiv-1 c£' 01 .SiU- Aj-Ui ««.' yLj jUil eO* £* 

^jU' J^' j 5 'M ^ Or^ ^ ^^*0^ 

oJJoJj $ SiO^ aJ g\zj ^ j^S\ Olj tl904j 1860 oh 

CiMU-1 o* Jj iiu* O' >r flaj Aj'^j Lsj-*a>- tVU <yUJ-' Or* <j& 

.1860 o*> u/1' a J.U- ^o" ^oiJI (O'jl'j Jj'j U 0^ 0*'y fOp 
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j j ■> IS 0 L giLj LwaJl oUjJUi.1 j| 

jUfl J 

t^Wailj a~L»p ~W AjJJuil ^* ]? . aJ l Ojj ijA 15*>U^J t ^Jij j| 2 

J~aI' I!* ja aJLp J\ of c^S\ ( u )ijiJl JI 4 J <ljlA-I oL-ljjJI jN 

^ j C£*L» (2 tA^iaall jjj (1 ! jLlpVl 4j^J Jb>j -laraT 

.AjJjbJl A^JaiJl (3 tLjaillj (^-ftjjl ^ y + aiU <Jp j 4*^1 J jJuil 

ia jj^il jl LftjLL* 3 ^S\J ^_y* dJLft ‘ * - a 1 W 1 1 j 

• 1 ^ c£^ 44-wo^j! y ^ jl IIa ^p f.Uj j . ajL I<3j 

• j^L>- cli J^ 2 - 1 ^ ,AJU*il Oli ^^J.1 j 4*iaiJl 

dJJI! Ujj 5 <u*^J (J C~jIj 4*JaiU j jSll j^*vo _y)l jJL*i1 C)l : ^j*)|l 
. j\*j 4x]xaJl j»->*->- jl Hg-* 4ji*a I - 4 IS|j . lx>tt jjjJI C) 

iil jA oLLfcPj iu j>*j A*Jajtll (J J\ j-l*il jS' y jl ; AJlsJl 

. ( 1 2 >5_JbJl OlJa^-*>lil jyL jd^\ JcPta j jjjJI 

. » c . 

(J £*j jl ^uj llgj tbu ^>dl JJaj { y a ^i jjjJI jlS”” IS} 

( Jiaj aJU-I ala J J j^-*ll jS"" y 4 **~j (J j^alj Aj-IaJI 4*Jaijl 4«Ji 

. IxjIj 

jJ (j,JJ jl aJU-I elgj Cjv>«jaX) liU jjjil Jia I SI 

• j*^*^“l ., <?:; (jA?jP «U»kAil ( j^>UiPl (_£l jJl j-lxil 

La masse) «v>iOl aJL^JI)) jl LUp li) y>! jjill ola Aja^-^ j 

3 (*-' 41 /^ 1 9 , 3 — i-^A-Ul AiliS^ jUjK ^ jJcj (volumique 

; o L » j l (_j ajj jjJ( (_j ^it oL-ljjJI L yi*j *lAi* jail (^) 

Revue numismatique. 

— J.N. Barrandon (1985), «Variations metrologiques des monnaies d’or . une donnee 
meconnue : le volume du plan», Revue numismatique, T. XXVII, pp. 7-22. 

— F. Delamare, P. Montmitonnet et C. Morrison (1984), «une approche mdcanique de 
la frappe des monnaies. Application k l’6tude de Involution de la forme du solidus 
byzantin», R. numismatique, T. XXVI, pp. 7-39. 

. A.. ^ja llj A^jJI ijlill j,.]a< Olli>-^(il oJlA ( 12 ) 
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^ jfa diuJj •’r'lt 8,92 = Wt 10,50 = 

£ j <L~J Cw ai^ - J Jj^Jlj JsUs^-Nl aJW- <J AjI cAjj^aiil JjiJl ^JaiJ V~^ 

pjhci-l jji Ajaj AaUaJI (_j <WJLfljl 



ot N 1881 o U>ll 4i/ (^JJI «c£AUl 

1 .>> al l jS "" j i,_ - - ..1 AajIs/* jS- AjJjLJI Ail^Jlj aJ-AaII aIi^JI 

aJJiaII aIs^JI oU^aU jyj .aJajj 1881 J-» aS^_^LU.' J^'' 5 

g. g. c > 

J^Lij o jilt i jiJl A«J» ^Ui^l jl j' ■j2z*\ Cj\iy~~* Jf- Aj j*-I ^Ja*j Ol jX? 

.AJ-Ull 5 JUSnJ\j .JjaJI A*J> -islJjl <jP A»yw U. 

jli»l J <-j ytii a» ^ p ^jill ((^.UJI aJL~* aaiLJI 

oUlyJl Olj 1860 Ai-> fW “Miy* (j^ 't* j >* 

iuJ £*>U^' jJaJ Ji UUJI til y}i ' J A^mJI i*J 

.1881 



tf 

a>- ^ jaJ l* j\p (_^l i j*Jj oNjU-J Up aj jy^l ^JJUxiil >— .l ap ' 

JjL^j ^ L^LjIjj 4Aj-VaJI a^mJI/aIj^I S^lji 0} .ajjS^II 

O UjaA* Jii y Jlj aJJaIIj Aj-ASJI A» jA* J,| L^^ji -tf t$ jy^l J-b^l 

.ijiJI C^SLm ^1 OaUil ^j-^aJl OLifli aaU^* 

t j* yj| jiUt4 jP J jLJl Ji b <Jly aJ-^aII A^SOl jP d-J^“lj 

j^aiM ^Pj 4<LC-ijjJl Ojill AJIAjII 01**>Ij*A5U 

ijUS" li|j .<^^*11 £=jIaJI c5 tj'^l JaLiuil a^I ^Jp JS'y t^l^Jlj 

jl^p y»il ^p ^Jl A^wsiill l^Lst-Loi jf- ((CJiiy)) a-^aJI 

jAp tlJliil 0 ^aJl Ja*-I jl) (£J&-j^\ j-^aJI AjV (ii — Ji^l (J^ — A**jta^l 
jut* l^lsLU CjIJu jl coUx*«! >>■! (j-UtJl Oji 

J jiJl J*>^- I li>LiJ jyc^aJl ^r-^* .uy-^Jl -l$P 

Ojljijj Dt«l^3 oVlJ j*j>-Iv» ap_j^4j C~pN jlj) •y’iP ^^1 

jio U-i U»^Ma>- — JsLlJl Olj JjaJl dii«jj_) 

iail?-l ^ JJI t^.uil X^fi )\ 0| Jj cUJlp ji — 
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C £ 

»lsll (1) JS\ 4jLp UjU <L«jli jl JL£P Jja i ^> ytll 4 j 

i— ^LWI mJmvLU ****£' 0 ^,-flJ ' ^ ((^.> » ■ /? "" «*)) 4wJ<AaLI aJji^J) 

c-Jjiil aXIc OS'" (^JlJI d)l <_il j*^Ll 

^ ^\£aN( *^?ry <JUaj (Jp I jili d^~ 1881 J-S 

Ol> y~~A A* j*£ y*Nl jio J ( ji&\ aJL ft (j Juvaxil i3LiJ aJuaJ 

(_i*l<w?'y ifcj-iiji <3 1881 >Aaj o yJ.1 aJL^aJI aJ c.~«lg yJ ^jJI (— 

.AJJUil <d^Jl 

t t & 

^ _A_^* A^^P t ^ *Aj o y*il .i jjtJI iil-« 0| 

OjaM ilj! ^Jl t((AjJLiJI oL>-*>Ls<» v y!)) asLUa viliJUj $ ^-iP £~*liil 0 jiJI 
^sil 4jJuiJl oLi^^laJlj AJtPljJl AjJUuJI <L»w? jJl i y*^ (1881 ai^ 

c 

jLj-l'b/l (J jji ^jA AI»*J ll L»J ji { jfi I ^Jpj • (JjUJl C^IS"" 

. Ji j£jS\ d yjt ajIJij j ^JLp £~-bdl 0 jii\ j>-\j\ ^ ydl ^JJl 

il 4^9JjAa C-jK^ Aj^aJ <1)1 ojLiVl <_-£_} 

„ f- 

1j U ^ yLi\ <-j j+^j a5^*j j — ^ l)^ 

i <Lj jiil aL*jJI 4*jjj)1\ aJ^UJI A^Lm*J ... 1880 *Xj ^*^4 jX j4 

^ OlJaJL-Jl JLSi UJ^P ^4 JjJjJI ^ uJJi j 

, C-U»> A^a^JI ^^ ,||| ^ ,,, 

^p*t*k*A Aj *-\jlj d^L^-AAta^ C_^i ^ *^' ^ ^ P,,, **^--^• A^^ApAaJI 0^ 

aS" ^ JjUj U a^a^'VI a^*aJ( jj^i! ^JLaaj Oj^U .aJJuII SJL^JI 
A^aiJl Cr 4 j' (^J- 5 j' j' «Ji^» 

c-j^j aJLXJU Aj^*j (1)1 (jXc L* t ■. .jfcjJI jl 

* X * 

l*ift Ul j^P . ((A^**J| (3i_J*^® ^1 AjjIaJJ j.Ua*VI 

Ojj*y I A^Jl jjJ oLp*>Ij (_^| 0*>L«iI ^ il li'^Uajt jU-t [aJjs- ^J^isit 

U~^* if (Jsf 1 ^ ^ tlAilJpl (J (J <J* 

^p (jLiiVl jP U Ajttl L ' ,~v“ OtS^ L*jl>p 

«|ig) t* ' ■--" (jl ^1 (l)^i”l A^JL«<j L*j Aj^jjLJI ^jiAJl 

OtjL>*yt (_)Xjj a>-Ij*V iJjlJJ <uJi ^ 1 $pI ji|j o y»H 
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jJs Ujup dJJo L ji*j aJ oSj .djljiS .1 ajjj^I o!>Lj«U 

^^P d~>*-Jl> ^jliL-l; aL»-»]I di-x s-ljJ (j - 4 jy jJ^I oLL*P (£3jVl ^fcljaJI 
,(^)((oijji!j Oj^-I aJL* i_3Ud , l ti a*p j 

ol (J J -.'*'*~-i N ^--xlxSl 0 JA\ a-j ^* il ijiJl AlSCd* jj^p ol 

O ydl idaiJl f.lyd (J Nj 4(^-1^* i—flijj J| C^Ji £ A^Jl I^J J^> 

jillj aJjI.X*U jk . H i jaJI jX**<l (_5 3 ^ dr 4 J5I 

i <L*I j >- j J^- ^jA ((l^-Ujl)) ilpjlj Ajjjd all i^aJl A^aJ OjI jxll ^j^aiUl J,l 
JjjJl aJuiJ (J 0lJb <y* CjIaU- j5CdJ yfcljJaJl o-1a JS" 

^■' M aJ j\J3 A«_i AjI ^t* o ytU A^wJl ^Ijiji Aja^*5" A;j jjMl 

Jp J cOjjN I aL*jJI £* j** a!^*J Jjldxll j4^* 

Jjc>- l* lJubj .^s>-jliMj ^>-loJl <_5j-—ll <_3 IfO 4 {jP 

(jisUll (jA*J (J,| J-,<aiJ aL lili jl 4_JJfli> ^ jU^-l; A) JjJall Aj ^ ill .SjJtill 

.A-j jiil 

A 9fL^pj U jOJL ^*>1*^ SdJj £- jl^lj O^iLJI V _/*3 A*Lp ^ 

i_/aij <Jp OK* <3^ lA-*- jU- JsjidaJ 

d . .>si ^jaj jJ J5ldll 3^*^ AJjliil ^T* SHj-Sj aL**JI c-Jyd 9 

iAj jfl'i J? j «./gl i A>*-jli Aj \ 'ih .Ajils ^31 aLikaJI 3 A_jls^il eiL-^Jl 

aL»ji]I ^ aI~v ! 2^~^_J , ^ -dxil aL>-j^ jjbtli'i/ t >— 

JjIjlJ! Jl3 AjU>-Vl aSwJI J^s>- 1 Dt (J,} Ajii^Jl a!^*JI ^ j*& 

Lj^Jl (J JaJL- Ail (^1 4 Aj A^ vJl jji 3^' 

.54 .<_/> c3_^2Jl SiL~d c( 1 988) ^ j^- (13) 

JbjJLlI u> *y) 238 c58 — 57 tjJUaU ^ 4(1 988) lit : >1 (14) 

. ^4j jLJLIa^N I 

ijj l . Al) jJ C-JK** O ^ill aSwJI l)I 4 jjc £’\ 0*^LL>«Ji C-^J (1^) 

ol Or^ A^*- 5 A-lIT Cjl»jl*d ^jlll Aj jCd^l CJ*>Lb>«Jl 0« ;i g i -W fi ol 0^^ ^ 

^-* IjOjLl* (j^5 4ili ^i_) • 4ll^il aLwc— 11 odiJl jy*°j £j\jy~-* U (*-*"y 

•AriJO^' 
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jf - Ijl edyid Ijj d2J . 1 904 aju- ^ ^yll aJU. ^jj'ifl Jdtas-Vl dj 

A^*dl c-* jh» A>ld> £-» 1881 y* ^I-UjI y* j*fi£-\ ^Jpj t jJUp *y b5l j yiJl 

ys y^~\ jJpj <y ^iil (Jp ^ys y c£-dLJl £-*>Ly 9 '^lj .Ay jjNl JyOlj Ay y«il 

aL**J 1 a^-L^* jjj ^i» yp Ay yil S^L^Jl i__L- a^L*^ c^^JL*' ^yJl l~d y ddJ y* 

dJii ylgiaJlj JjI-**' _/^ dr 4 Cdl dJJjJ .dJJ-d dyM yi j tAyis jJl 

. Ayi? y!l aL*«*J 1 tgi yd cJH y>*x!l jy Jjlitil 
£ 

Uj <^w <«y jd? (_£>- yil ^Jp 0 yojj'i 1 ! Ad? y <^-d>*x!l 0 } 

j^iaxil OjlisJl (J J Jusj ds-lj <uL p i^JAxII AjjIaII ^Jas-^o <up £td 

^P {.U^'i/l <~~£- Ay ljfll««J' JjL^ijJ! y* APy*^ l>! y*P ij^l *Aij .djiy^4“l ua 
^*^£> y tiiii dlj c^jli-L; Aj .iyLJl 62 y- y J5""b]lj Aydl 

J6 

. AP-LaJl Cj* ’dJ-ii d l-> dyPjd«j ^VyA dir Cjy~ <3 

aldP y yil A 3 y- (_£ dJl yXk]\ jLy'illj SjLdM (*- 5 r t>_ •^Ij.s'^j 

c 

aJLUi* AyJij oL* yL*> AjysM JJL>tJl L-Jad i tyL^Vl A3 ytij (((_£JdLJl 

( y«yljiiJ Ayl~**^Jl £*> ti (_£ y-lj 4A-wda-All ^*}a ail j_j a ydl jS"” y ■_ — -» 

,(_<J.JjLiJl jLyVlj C_d ^P U. 77 3 yowd'' y*LjP dlAy>- Ia-Lo-XpI ^xil Aj»*1>*Jl!1 
< 1 * 1*11 ^1 U*3dj tivdl>ti4 j JJL>J! aj-& 

JJ C~^lv- LfL^- ^ Ajd^' JT dt ^A IjJ} Ijistf y ^lil 

£ y A-^J (J yiJ ‘ Jfiii AdlAil y» Ailja^ j 0 y,^ y d 1881 

.%4,5 ^ y* 6jX*p y^*o y< d yNi 1 ^ 4% 90 ^JfiiJI J AdaiJl 

V*»® 4(1 Apy»^l — 2 j*^J d | i‘ i^i ) Aj j j «|Ja 1 1 Ajd&dJl L*l 

A * ^g tfl l ^jA fiyLjS^* <— „■ **^ "J dl ^ A-dajdi y* 

1*1 JjJji-l y» AjL*y? ty-U|A>i,llj y^Uxdlj ysUiSjJlj 

. Aj»jaj9jl 8dA J (^.dlyi dd^-iy 

LydyL A^--Jl jji dlj ^yf- dl dr^? a^w 9 ^y* UtAiajl 

A^uU^i djlJL) (d-oK^ l^lj C^l y* C^l «X aJI ^1 y| (j AjS^yw* Ay U <ddls"" 

^yU jJl iU^iMl yp jci dP 4 ^"^^ V Aj^Ls^iiNl Ld y 

Ay J_J^1 3y2dl (jj Jb yp (_$-LaJI aJjIJj (Jl£ (J ^^>cjl J^A>- y* 
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Jjj Jb y»ll iLjtl! ^JjsJI jb^Nb £-J jl <L~o 

O^bkjJl i_j j~*j ^ jUaj' C..ili> ^Jl AjJLaJl iJJjtil 4iixJl ^|p jLgj*-'yi 

: ^ l*-i <LLaJ1 aJla ( ^ya>Jj t)l t^j^l J~l>*i5! ^JL ^ liMkilj 

|fr*4 ^ 4j-bdl a!x>JI <^1 4|jw ^*11 (_^A-iJlj ijs^l JJjb Jji oU- 

a-L*j <b*Xii l*Ja* jiil ^1 -LaJ C— >6"" 1^1 1)) jUal (J 

. «<«__ jUj!)) Aj»,jfl.'3,T c^b" L ^Jp o^bj (^)Jj1jL« ^ 4j.Ls^1 1*p JaJI js" 

4 J C.-. ^*J t^jjl cJu jjJl OjylJ C-il]ail Ajlf- (J 4 j1aaJ 1 d-lA C..l^b j 

j*^>- ^ 4,...^i!i oJia jjij JIT <^jui Ojs^i cjI*\£ai ^ j-^9 j>* ojit ^Jij *l* ^iii 
((jL«Jl)) j «4 L*aJ1 (.lir a s ' )) ^y> j^aii\ <J aijljJl Ob> * l ^a . /al l ^ 3 pj^4 

clpjll»Wa<* lAwLiiw<i ((4«bjJU*A 4L.P)) 4 a.. . ^ Jl eLj- <bfcp .((JjjJlJlDj 

£ 

aJLojJI JlJT C-Jb" ^Jl ojlillj <u ? i3“'yi <iJL*aJI ^Lll 0*1^ ^ -b j~*j 
4J^jf JuJ 1 iS^jUa OJUa aLS"" ^ 8-Xiiv*i.lj 1881 2j-L>- 4jil»^Jl 
1 2 ji& ^1 jJj tUs <b*-i N 4 J-La* aJLsSvj £jlaM a-lA 

.o-b«il aIi^JI i^joy Ojy jJ ^ol^Ail ^jbbb 41 *aJ1 

fl ^ 

^jSjJl UlA ^P ^ ^ iilAil <UiaJl (.-i ^*11 oLilSC«| (1)1 

1 882/l 299 J ijlo ijj^siail 4*JajLJl» /^)ojjNl JjjJl d)jJ i^ill 

b jjfcU 9 <u«iJ — (iXb> <^*iJl jJ^l li^iaJlj ___ (I Spj^^l _ 2 j*-*j) 
^1 J>\ j~^^P <_^4-/’l 4-Jjljflil <l)j_^b 4 jjL*^« ^...ai (^^J .4..^gall ^JajiJl 

V ob ^j^ll a JL a (1)\ _ ^ . jj-LviuilIj ^b>«Jl e»Jb^- 
^ia*j bf ‘ dlijll j-^aJLP Uu*4»l — j jill d~j>- jjA 4^-lai 4Ak» 

jL*J V l^il ;4jib«il 4../aail ^jfljtb lj^bik4 j^^l (J 

(^Ucal <^JJl c-aj^Jl i;*®! La j . 4 JLJLJ-! %25 CjNU- 1 jLa»! 

.^i»p ^w-LJl (1) ^ill j >- Ijl (J ^^1 4 L*aJ1 

1881 Ja; bjJ^ (j '^->^L< ^lll 4-jaiJlj 4;»»UwJl jaLSII ^jb A-vSjiJI O LjJ*9 (16) 

^.Uaj 0 ) (j^JC ((^JLoil -L5"l j JJU- (Jj .^> 1 ^ J5bio 

)b> jJ a^Ia oL^1*a 

<U4a1I jS ” y 4—~j aJiP Jijbi V 0^ b*jLl oLiliJ')/! jU»l j (17) 

.*z~* C-iir (jisiJ! <LL*P 0 ) IJJj L^lai JjJJLH ^ojl>\ J} 
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£~«bJl d y ijl Obj 5 A»jUL» Jjc*- ^ JJl Jl i ja 0S| j JLja^J 
diJbf £» Sjb>«Jl ja thjb djji y& <^b»l g;JUl ^jlaJI ^Jt liJJi y>> j^s- 
s-bj^JI Li y\ y* .OjjNl ^»^L-Nl ji LJIj Jb^wJI 

tjLa^-1 If — O ^iil ijUdt jS'l Jkl iJLP (j OjtjS^ ^ OlT 

4t»lJ»b*lj 4 jJjS" j Ja-^ jilt ^>«Jl (_j 4 </3 all ^L* j\S”t 

,( 18 )(4pjj 

iJAx4 aL^ 1881 J| JiMl <Jp dJULe OIT ^ yLl J U Jji; Luo » y 

^ ^ p p 

j*A) r bl o!-lp l^-L^' 0 b J A a 0 * AjJLaj 

jJ-LaJI y* li*>Lajlj 404 j^l (La ^Li ^jla*.^i J ./Lu^-Nl A^»*Jl 

%7 5 A^wi <o-0i* 1881 ao jijL a5" ^^**01 aJL^JI {/* 4 ®^^ #L*Jii 

^JJL t^Ua-wj I ^sil oLLaH jJp pLjj .AJLiM l^uLi ^jA 

* t 

cbJ f-Ui ^Uau-jli .A*) jiil AjJ*il aLxJI oLipI ^JJ! oujjdJ Lol yt I l -»...>&) 
*( 19 )ji L»L*JI oLLfcp ^p A*-g^ CjLjIL^ cS-bUs^ jjJU j ^ 

*— ■*■>- j 27 (J Aj**Jja!I jijL a^*«JI jbj 4_«>jiil Ok jlS*JI 

JS' A^aill jT y i-Oj Ojj 4 1881 AJ y 2 5/ 1 2 9 8 

* 

tc^ajj Ok^j^J t (*^'j- 5 5j 10 iJai l^Lio JliNt f 

aLI^- f ‘(^J" 5 -— Aa]iaJ Aj^JLi .p-Aji (_iwajj 4 JL>-lj 

y a^~0_j ^1 ,455 OjjJi d)l jj^L-l ^p l j\# jiajl (ju 4_5 LaJ*V t ^ 4 jyj~\j 

J^Lj U. Aj Jaa aUp vii^i ^p jjAb -IaaJI .j*J^ 14,5 %83,5 LiaiJl 

: JDir APj r ib> 20.000.000 



U c-Aii' j y XIIl/-* VII j .f VIIl/-* II (jy>lt 0^ '>*a. ILLiJ ^Lll »oa cj y (18) 
Jp (J L?>p'_5 A4«JI ^ c£~* a* Jp ^ ap 

Ol^iP C.. : ; il |f" .4. .. gal l ^ ya;LS 4 ,»>-.:Jlj i.^ j.^-*- t a.^a al l Jlp <L^J 

• ji*^" s—~*i i)j£sj OjI^ i ^iJI «L» d)l aJ*<I y a~» j ^aiJ iu y&\ ^jJOiill 

A^aaJI JjaaII al^ll L**l Jp Jaj U li^j ,%99 (Ji J-A’j %90 JjiJ 

• 4^A?-^llj ^Jajl jil _V_^nJl ^ (_J jiil & ^ 

D. Eustache (1984), op. at, T.I, pp. 387-400. (19) 
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.7oo 900 f y 10 ** .Cj* ^ 5 

X 835 fj V*^ r*b* 5 j* 

.%o 835 /y i~~4 ^'j- 5 2,5 is* JA £kiT dU> ua*- 4 
X 835 f y ^ ^ 1 is* ^ d^> 4 

.% 835 jTjJ i~* i- is* ^ us^ 5 

Jli^^l c-JL-j 1 1 8 84 j 1881 0* diJI ^ fj 

: 1884 oji 13j 1881 yj^ 15 0* 

13.527.335 dJu- A-ry; fj ;1882/l299 c$ £jy 

2L^ JL^ill ja ^ 19682 J^s U J\ y ^ «^ ai)) ^ 

. % 8 3 , 5 <s jbd £ y 

%25 N iT j5L*l\ ^JaiM 01* tc£jy*M bLU- i>waj \jl>-\ blj 

J t» Jj'ill ^Jp b^ Jjjb a^LJI jb jl y 

J a2i _ >yi j£d Jp _ ^>1' J! o^Ip! V)* Or* 19682 
.(20)^ 14761,5 -> ^ 4920,5 

d>bU*JI JT j (jUM (j-ii d~* jb jijbj i^-J' j'- 5 01 y* bilk»' blj 
U <^y<ll 0j*M ^ Odpl Ai* tJjNl bdyii d-5^- y^' 

^ 25.316,75 -iai* aJ dolp'j tidaii' ja ^ 101.267 : 

.( 21 )£ AT 75950,25 «jUi* U 

1 7 £jb ^ J i^-J' j'^J d* r^' ^ 

^ Gaiffe J-a-jJI J^' f 1892 >. 18/1309 II &\* 



Jp _ jpUil ^ *j>U J1 oalpt LJ> Obi tdUiJI i*-SJt 0-U (20) 

^ iy_jL> *£JI Jji Ip «cJ±4»- 1» yit oLbCil oU^j .oU'>U jLo ybl 0| (21) 

.1881 ebb- ^ ^*ij' jr jp r 1 ^' 
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A£» y* U]ai j ^ijjJI y* ^JS - " 7500 J^L*i l* 

.iJwa Jj uy^j^J 

J) 1897 3/1315 1 £jj 2 <j jS \y ^IJ! oiJI J; 

75j aj*Aa51 ja ^ 400 Ua>I j? 4 0O*^ <fly "'^ p 

:<^>\ ^ ja ££ 

U Ojj 1902/1319 Ji 1891/1309 j £j> JU! jIjl^NI 

Ol C--j lij . A«,Jgail ^ ^IS"" 120.427 ; ajlJJL* l* Lf"j a^-* ^ 
Ji Jl*P- 1 JjulSl jlJJiil c)Jj C<Lj J k— A «i<3>~ JliJl 

eJjUL* Ic jjjUj A^-Ji jb ((C.jai^)) j Jai» ^AS"" 30106,75 

.<jxi)l ^ ^ 90320,25 

aI ^ JI 4 - * a jfei ^ ^ Cj Lv^ ^ a —La aL*x? J& J 

.JjjLj A^LJI Jji j^J ^ , ..J>- 44*“^ iACJj iji! AJwl«i( 

<_£ ^>4 ^jl>- JasaJ C-jK^ A..,?aaS' Aj-l*il aIi^JU 

Aji>-^\AU \j^mJ>j Aj-^s ^a)I a-XA «X^ Ujjj t^>»\ «i<afll J Ls^ 

<jjlsll JuUJl J v Jl ■ 5Jl ^ j'-^' jii J ^ IU*- jl Uijjl ^Jl 

jji t jp Ai>j^>- j^p ^Ua^jl jy^ij 9 569,989 Ji ^AS" 7500 

(h^LJL^p ^ a C-L w^ Ji ^ 

.zyu JSLi Jp SjUI' ^pUil J jl 

P . 

1882 3-^» jij^; axJL- U 0 L J jjiJl tU*^! ^xil a^^sj L«i^< 

aJj^S" <-.’^11 A^wii U ^jAt^r ja ^J5" 166 270,5- : -? j-Uj 1902 

iju l« A.^aaH jS ' Ji 221.694 C-~*1j (^^_J *V“^*'* Aj-Xi 

oij t( jir 55 423,5 : »JMa U Jaii v >il Ji jlpIj (%90j %83 

• 1$ j>-\ O^Uj? cJjl* Ajaij 

^fcXil Itj-A Oj-i 0 <Aa Aj>t-s^ 1^1 

4 *^,^2 tf ll ^ ^jL^I ^lw*f ^ 

.%90 A.jaiJl £ j> 4^vj — LLJU C-^1 If — (22) 
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(J yJU j «i*P 0 jJjJ'' j >-\ jl '~r J 

kiJJjJ O.L$>j v-o jill cJS^ l~o y 0_j^l C^l j 5 *^ '0-* 

Ujj . aL*jJ 1 (_j ^Ji«jill aj^Lm^ jj*j o^-l J Ojloj (Jl^- (J^i>"l; 

C->^-*jJI iL~jL> £-kx~J ji jsjlo aS”" j^Jkl ^ yiS\ 01 cJuS" <j> 1 ^xi'yi 'i> ^ r ~ij 

Jbil £-L~ij (J j^o 1*^ (j/* *— *oOlj .U AjOiJ A^J* N AsM A^>-Nl 

,(23)^^( J^Jj jJ ^oxil! AjjjjVl iyuU 

i_>lkil ajV J ^ ^ y*^ 6 ^ o* a* 1 ^' ^JJ*! ^ J^~3 

C-J^ JJjlo A^~0l Jjij O^^l On A*jO' 0[ 4_}^ ^ A^->a]' 'Vl 

j ^fljJJ LjOoc* I-L^v^^j J^Oto (jl ^>*11 4jkjA^*ifl i lw*A~«i 

cJL- 01 ju* (1899) ^UU JiiJlj (1892) gljl JiiJI J *W If c^>i' 

.*— j ^* ii a-^i* (j co^ -5^aJi jr 

C-OaiU- AjJlaJI ^jaiJl Ol Aj^uiM O*)^Jl>*0l COW cA-^Uxiil ijiJl t/ 2 ^ ^e* 
o jaII j»^-UiU .^^)ajJlaJI aJOjOI aL^U OjjjiU i^Jaj Lpli^^* 

00 (^X*<9 Ju£j . j^S- ^w-bJt 0 yill J \+p yja>- IOa ^ 4 )g r to C~>15"" 

Jail>ou* tdili y O^J • f^y & : jl 01 (/■ 5 is"' a*-* ,j a ^~ (23) 

jU—Vl i-*\jij .ijj y>ll i^iill ^ Jj-Ul i_>jjC I^jij i 0^- A— >-M' 

j£jlj c^* A r o^^' *— **T^ i J , ^ fp jyi!^ OVl *-0^*11; 

jl ij ‘ (_£JliJI kiJLJl oLiii Aii*jU o lj ]a» ( ' j-* AC- AijOaM lulacl (24) 

Ujaclj tO-l*il _^-o» oU-j-s 0 (*^>*01 J a! 0'S" jj-UoOlj Ji\ Ji^ ^>Uc 

i_-U» oWji (J ^rf-OJ C-«Oi>- If^'j ^iai' «-X» ^ ‘^'y„‘- r -~> JJU«Jl 

oiO. ^1 ^UJ' 0 SJ^IjsU ^ %4,087j % 10,799 

jju UkJuJ^ jSO 4 jjI y- AsfjJ 0 ^4^* 0-W C^-« V' *^" V (PM 15) 

o Q'Qaij c-50v ^ill 4 j^UaU a~» O bj ^"j 5 1050j a j\y~ as ^ ji 1000 

.Ajl^ At-Jj 1000 jjUo' jl U^os (PM 27)) 185 5/1272 

Le plomb abaisse la temperature de fusion du cuivre jusqu’au point eutectique. Les points 
de fusion en alliage Cu/Pb et Cu/Sn sont : 

Cu k 10 % Pb : 1050°C 
Cu k 20 % Pb : 1000°C 
Cu k 30 «7o Pb : 965°C 
Cu k 36 % Pb : 950°C 

La ligne des eutectiques descend encore de 950°C k 810°C par la presence de retain (Sn) 

Cu k 10 <7o Sn = 1000°C 
Cu k 20 % Sn = 900° C 
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LSJl! SJlyLb 1 5 pi j JU-I y If J**i l3 

aLj oy? p~-y yl^Jl y 4 J3*j 503 Jy»j tisbjl; 

^4i J^wv- .183 5/1251 ^ (OWy c/Vbj OjWJ p^-^) 

r^j ^*' <il <_f^'y a* <y^' y* w-* y-^ if 

^IJaJl (J A^UU AXjlSJ ^^Japl 5 y>lW' alfc uS-OJ^I ^-Ua^-I 

jU y»- <u3| L* I^-aj 1881 <_y y^~^ l Jly^l t^-buil 

.AjJuJI <L»j*i/l A-^vUxJl 'Ji jjLijl 0*5b«^ lil y*&J <j*f 

^yt | i, , A../ad\ Aj.X*ll Aix£jl ya y-A^ ~, 8ll>-Vi 4_£»X3l y^ly**^! if* ^•v'Uajlj 

yU*JI Ji s.l^J'Vl j .^LstfiJl aIs^JI aJOaII a1s£3I Jfi yo 03 

<>h ^31 aJLjJI ®jjLw» J (-U Ic^j 4 jAp £->3^31 j yill ajI^ J-Jj [ j£j ^ 

( * < , 

0| , jJuf- ^Ul 0 jii\ Jau-I jl L y~»Pj biU<aal 4_J yll 4 j«vI^ OI*Xj 01 *^* 

i_j yil oli^lp ^j3^- ojwjjJ ^ <u^<b>fciil <ui y (^«x3l Jy**!! 

0j 13 j£ a£JI jy5 jj 4 iS» 4~5 Cp yjU3l ay jjyj J>^' £* 

<L«I JI ly]a>- y*-** J^-b OlS"" l^*"*^ ylaU *y. jj^3 <Jja31 0| 

iiiSsS^ yl^,J1 jjy illJuT aJIp li c»apL-j 40^13 aLurJI 

4<LjJui3 ly»JS Jp o yil a^**U*JI ijiJl aJ C-Jaib>- c£*3Jl cJj' ( y* .ajJa* 
4<Lv-b-»J3 jjiJI yjy ay Ua 4 'yd^lj bJulj LJ y ‘Hjj' 

J j033 alA ^ jp JTIJL. C -^ j c ^L p ^-.IsJi O^ii! j iU- jS^io O jy J 

^-bdl 0 yJ 3 Sj3jj Jj> e^l>- aj-Laj 5^»y I c-iy^ ^Jl 3-^> y c*~~» 

j yJ3 Ai*^p 0 l J,| jyZij .3y^ Ax*-l>«Jl ^ y ^~ 3 tlyL^P p^*-^ clr* 

Ji 1 131 JI 1 v^< 1792 ii- ^aiJI a^^Jl v- 1 ^' 

Lj y ^jl>- aj jj.ja\.\ 2 jiiJl 4 _^j jy" <j* y 4 — ~<3$^j 4 1 8 0 2 4i»" 3 5 

4«yUjj))j Jijs jp 

Jai-I Jp <ujjjll j ytJl C.I^P 1 A^Jyjl -d*jJ3 pv> « . ^a > Ji aS^^A-I a^A 4 jLAil^j 

4^ijii-l b* y* - y* y*H t3j>«*3l j iJjl^ (^>31 ^31 JyJl *•*-* y 4 

yjySI aT^ OJcuilj 1900 Ji 1815 j* ^ o^lj 
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JjblL c i^bJI ^*>ba'y ^IjaII ‘ 1 860j 1840 brf b» 

blb-l U?\ J* b^jA; JjlAlJl ,jP SjJjbl A-*/jb>dl AjbJI (.^Aljii ^ _J 

.1892 ^.b 11 1 1 8 8 1 bl* 8 d846 oji 22 : 3 j/A\ bS " ^JA 

A-iJl*l! aIi^JI <wb»* <J a-L-LiJl b»j^i a*p j ^P J*bb 01 oil J&l 
Olj ibJbJl IgAibb JJ- ijjj* A-^l^ Ajb b jiil (jj-bl I 

0 ja!I J b-j ji bit* Aj J^l t_Ajbil -Lb OS"" b jbl bAbll J>\ 

? jbp £-Ul 

•*»###* 

AjJ-il ^jab bjb* J-Jl^ <J*5b" b , -bOl ^*)b ? '^l b#.lji 0^ 

bl*P t^ii jl OUJ V' <j J- 5 ^ ^ Olblyil ^bb U C-a^Jf" 

<b^~« ^Jl Ob*Jl J^vl b jb^l (Jb>*bl bl idJJi -^Jjb li[ A^b ( Jji> 

.Aa*jla- jl i_A jbJ JjPb ^ybbl Ojbl AjIJjj jbP ^*— '-*' bJl Ojbl 

. AjJlSJI ^Jaill aJI«V blji J,} Ailb^lj Sjjjil b-bJl ( 4abl bbt J^bJ 0l 
.ijbil bibb £»b«^U b^bl ^I^aNI ,j -£*- J 0l A-j^aOl Jjjb^U <0^0 

P 

^al ^»l J,l jbP £~-Ul 0 jbl (J ((^Abll ^*b<aNl)) bj.ljS Cba^l 

0 jbl j>-l jl ij t -r J j*^l LH ;.l.*^ cbj j \-£*0 j (_^J Jj^l Jj*bl Ol dilb* 

aJUjJI eba j .b-LiJl ^*>baNl s-IUp Cb bbbl bj-ULlj b-LaJl aiLiS" ^^U,! 

AjIJUj jbP ^VsJl 0 jiJl bl|A ( J i—a jb.1 bib J*)b-lj b-Lbl! jbf^! bil 

i^JbJl CaLbp tj bjli* ^wl>bl <^bll -L*<a ^11 OCr" ti Ojill 

. b jill Ab-«Jl ^Jp (j^jb CblS^ ^01 

((^Jibil ^Lajk ^ Jjb-JI ayb b 

; ibb b*-b-» ^ (j^lbll »J\s ell Ibftj . aJUjOI^^j ®jjb>-j 

(J ^jbjil bAbJl b«b^ll aJIS'Ap (_^l (Jlj*^l bAbJl Jl^l 

(JbK" ^1 bjj'ill JjJLlI V CAli*>b ^Ja <^-Ul J^sjbl jUaVl 

.bJji ^ya^ai-bj Abb*! J,| 

0 jb! ^ bAbJl ^jb ji b^ oblari ibi M ^jb bv'y 
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oU } J ^ oV jl — Jl y^> ^ ijA^ 

.3JjJ^>- oNjL^i ^Up jj» jJj ((^JJLJl £*>L^>*Vl)) aJLib- ^yP L^i^! a-i-ben 

S 5 .I yb ^LiLib ^ ^ >~ j\it- J& *ijr^ 

UfcP ^Jui^JJ Sj-XaJI 4*}sj^\ / *>JL ; j (J,l ^yL^Vb S-Ux«~* ijJbjl ^sjbJ 

oMbf Jl iybJl £ jb" lS-^cJ |jJU»-l j'yi J •*** **j* Cr 4 •y^” 

• ^jW' J* 1 -' J c$y>-* 

^ j^ 3 cii o^bbc* ((^JJbJl A-cba* <1)1 ijy> £^y<ay*iJ l^s-lyj 

bbbaS c^'^i *■! y^ y <y y^ 

Si Jbdl JL> y>*J\ Jl4 c5 £yy^y^ ^ £\ b)jJ <JW 4 <^y*^ 
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